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| have two fundamental observations to
make. The first observation is based on
our company’s more than 20 years ex-
perience in building and operating nuclear
plants. We started construction of our
first unitin 1968 and have been operating
four units at two power stations for nearly
ten years. Our last unit to go into opera-
tion, North Anna Unit 2, was the first unit
to start up following a licensing morato-
rium after the Three Mile Island accident.
This first observation, then, is simply that
dramatic improvements in nuclear per-
formance are possible given sufficient
management commitment.

And the second observation is based on
our very recent experience, and that is
that no nuclear operator having achieved
high levels of performance can afford to
relax or grow complacent.

Earlier at this conference we have heard
on numerous occasions that improvement
or the pursuit of improvement must be
constant. Excellence in nuclear opportu-
nity, somebody said, is a journey, not a
destination, and it is important that first
management must believe that fact very
strongly. There is no time to relax and be
complacent. After management believes
these thoughts, then they must be com-
municated to our workers at our nuclear
stations very clearly.

Virginia Power has a solid nuclear pro-
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gram, one that despite occasional pro-
blems has gained us the respect of the
public and we believe our peers. Since
1980, we have gone from average capa-
city factors for four units from below 50%
to over 75% in 1985 and 1986. Significant
events at both our Surry and North Anna
Power Stations in 1987 lowered our
capacity factor again to 63%. Neither of
these events was foreseeable, in our
opinion, and also in the opinion of the
Nuclear Regulatory Commission. We
handled both problems quickly and emply-
ed the lessons learned to improve the
operations. You might remember that
right at the end of 1986, a Surry Unit
suffered the feed rupture which lead to
the tragic death of four workers, and then
just six months later a North Anna unit
suffered a tube rupture due to high cycle
fatigue. Operation at both stations. has
returned to normal since then, and at the
beginning of 1988, we were looking for a
very good year. In September, howeyver,
a succession of unrelated problems at
our Surry Station lead us to shut down
both units voluntarily in order to fully
examine both the individual events and
the overall operations at the station.
These units remain shut down, although
both we expect to come back on-line
very soon.

Despite Surry's problems, our nuclear
operations had a good year overall in
1988. Our North Anna Station recorded a
92% capacity factor and our system



capacity factor was 71%. This again is
well above the US national average. Our
North Anna Unit 2, when we shut it down
in February for refueling, had operated
some 372 days continuously and has
achieved 3 years of operation without an
automatic unit trip. Now that's indicative
of a solid program, and today, first, |
would like to speak about how we built
that program after being a substandard
performer all during the 1970's, and then
secondly | would like to speak a little bit
about the adjustments we are making
based on the recent events of this past
fall.

There are many ways to build a suc-
cessful nuclear program. The recipes
may differ in some detail, but the basic
ingredients remain the same. A successful
program will have first a top management
that clearly understands the demanding
nature of nuclear technology and is fully
committed to support it. Secondly, it must
have clearly defined and well understood
goals and standards. Third, competent
and dedicated and motivated employees
who are proud of their company, proud of
their profession and who are fully involved
in the pursuit of excellence. And fourth, of
course, you must have adequate resour-
ces to do the job.

Now it does not short change any other
part of a utility's operation'to say that a
company's nuclear plants are by far its
most important facilities. Dollars alone
make that point. Our company has total
assets in excess of 10 billion dollars, and
more than a third of that are represented
by our two nuclear stations. if our chief
executive officer or the other senior
executives do not recognize that and are
not sufficiently committed to the pursuit
of excellence in nuclear operations, our
company is in for trouble.

In 1980, Virginia Power was in just that
kind of trouble. Our nuclear and fossil
plants were performing very poorly; our
rates were the highest in our region and
they were still rising. Relations with the
public and with the legislators and the
media and the regulators were about as
low as you could get, and the company
was indeed in serious financial trouble.
Qur two nuclear stations, Surry and
North Anna, were part of the problem.
Surry's steam generators were worn out.
North Anna 2 had just completed cons-
truction but could not operate because of
the licensing moratorium. The three units
that were operating had consistently
fallen below the national average in
operating efficiency. So our first step in
performance improvement was to recog-
nize at the very top of the company and
throughout the company that we were
indeed in trouble, not only in nuclear
operations but in most other aspects of
our business as well, and to recognize
that no-one could save us but ourselves,
not the regulators, not the legislatures.
We had to do it ourselves.

Finally, a large part of that problem was
management. During the 1970's, too
often Virginia Power management had
taken the attitude towards nuclear power
that it was just another source of energy,
just a way to boil water. Nuclear opera-
tions in our organization at that time was
lumped together with our fossil stations
as an overall power supply function. As
part of our reorganization, then, we made
nuclear operations a separate function,
headed by a Vice President, and we
made it absolutely clear that in the future,
nuclear operations was to be given the
highest priority within the company, and
we set about convincing our nuclear
personnel that they were part of some-
thing very special for this company.

Of course we increased staffing and we
improved working conditions throughout
the system. We had many excellent
people who were eager and able to
improve and adopt new attitudes and to
respond to our demand for better perfor-
mance. To make full use of them, we
sharply increased our training efforts, not
only in the nuclear area, but throughout
the company, but unfortunately there
were some who could not or would not
adopt and they had to go. We made
personnel changes at all levels of man-
agement. Now along with these improve-
ments, we worked hard to instill a strong
sense of pride in our nuclear personnel,
and we had some early successes such
as getting the first license for North Anna
2 and some successes in our coal
conversion, and they helped us improve
our morale. But at the same time, our
emphasis was on solid, steady improve-
ment, not on quick fixes. When we made
a gain, we wanted to understand how we
had done it, why we had done it and what
we had done to get where we were, and
usually these gains were because the
people did it themselves. We changed
our attitude towards regulation from one
of grudging compliance to willing coope-
ration and even tried to anticipate the
regulatory requirements. We emphasized
our commitment to improvement and we
admitted our errors and we tried to turn
even enforcement conferences into op-
portunities. At Virginia Power, we applied
our policies to employment involvement
and challenge and reward across the
company. The sense of pride and mo-
mentum that we were seeking came not
just from nuclear successes, but coal
conversions and the fossil improvements
and our rate performance became favo-
rable for our area.

Of all the steps that we have taken to
improve nuclear performance, the im-
provement in the attitude and in the
quality of our people has counted the
most heavily. Moest of the gains in perfor-
mance have resulted from the commit-
ment and attentiveness of capable, well
trained people more than from any other
factor, and | believe every success story

in nuclear performance stems from a
similar commitment.

While people as individuals and as a part
of the team are the key to success, gains
also result from improvements in organi-
zation and improvements in procedures
and equipment. Like the rest of the US
nuclear industry, we spend a lot of
money to upgrade facilities and equip-
ment, and the value of the equipment is
obvious. But another aspect of facilities
upgrade, appearance, is harder to guan-
tify. There's absolutely no doubt in my
mind and in our senior management’s
mind that appearance is just as important
as the condition of the equipment. While
there are some exceptions, a facility that
is well painted and brightly lit and spot-
lessly clean and with a professional
appearance is almost certain to be a
good plant. And the reverse is also true
more often than not. | believe attitude is
strongly influenced by surroundings, and
we've spent a lot of money in our
company to polish up our facilities on the
strength of that belief, and we're convinc-
ed that it is paying dividends. It is a big
contributor to the culture of pride, profes-
sionalism and the belief in the value of
each individual's contribution that we
have worked to develop at Virginia Po-
wer.

We are strongly committed to training
throughout the company, but especially
in nuclear operations. Our nuclear ope-
rators and maintenance personnel spend
about 1 hour in every 5 in training, as do
personnel throughout the United States.
But that compares to probably 1 hour in
20 or 30 that we had in our nuclear
operations in the mid-70’s. But our em-
phasis on training is not just a matter of
hours spent or the credentials that the
people would gain. We want our emplo-
yees to know that we do not do fraining
as a necessary inconvenience, but we
want them to feel that training is a fully
integral part of their job. In addition to
providing employees with information
specifically related to their job, we use
the training programs as an opportunity
to explain and emphasize the company's
philosophies and the company's goals
and objectives. We stress the importance
of team work and the need to strive for
excellence. We try to reinforce in our
employees the belief that they are part of
something special.

One training program that has been very
beneficial to us is our foundations pro-
gram. We try to recruit people into this
foundation program from the brightest
students in the high schools local to our
area. For some reason or other, they do
not intend to go on to college and we
work hard to recruit them to come with
us. We provide them with a ful scholar-
ship to attend our technical training pro-
gram. And although we emphasize bright
high school students, this program is
also open to our current employees. The

REVISTA SNE, Diciembre 1989 21



course is run in conjunction with a local
college, and the graduates of the course
receive college credits for their work.
This program provides us with good
nuclear employees who are tied to the
community and therefore more likely to
be permanent, and at the same time it
builds an awful lot of community support
for our company.

Another program that has been very
important to the team building concept is
the employee involvement process. We
want to establish a climate where each
employee feels the right, or really the
obligation, to make suggestions on how
to do his or her job better. These workers
form what we call employee involvement
teams and analyze problems and propose
solutions to their supervisors. At any one
time we have 200 to 300 of these
employee involvement teams working
throughout the company, and a good
percentage of them are very active in the
nuclear operations department.

Within the nuclear operations department,
we have taken this process a step further
with what we call quality maintenance
teams. This team concept places the
primary responsibility for doing the job
right on the workers, not on a quality
assurance inspector who comes around
looking over their shoulders. Our program,
our quality maintenance team program,
operates from the belief that by creating
formalized inspection programs, we've
destroyed the workers’ pride of craft-
manship. If you take people who have
spent their whole working lives becoming
expert in something and suddenly they
can't make a decision about whether or
not the job has been done right, instead
they have to wait for some third party
who generally has less knowledge than
them, probably not as much experience
and certainly is not as well respected,
and he has to come and check it. And we
think the result is very predictable. The
worker no longer has the same feeling of
pride or responsability and the product
suffers, Now we wanted to get back the
idea that we respect the skills and
knowledge of our workers and expect
them to do it right the first time, without
somebody looking over their shoulders
at every step and therefore without rework
and without problems when the plant
comes back on line. We have established
these teams throughout our maintenance
employees at each nuclear station and
they've been given special training in
health physics, in reological protection
and special training to qualify and certify
each individual as a QC inspector. These
teams then are responsible for planning
and carrying out the job and for perform-
ing their own health physics coverage
and for providing the basic QC inspec-
tions. Now all of this met with a lot of
skepticism at first, but the concept is
really catching on. The results we are
seeing are better work, less exposure
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and fewer man-hours to do the work. But
what we are seeing that really is the most
satisfying is a solid commitment by the
employee to insure that the work cons-
tantly improves. We intend to carefully
expand this program to other workers.
Last year we included the instrumentation
and control group in this team concept.
Now so far | have concentrated in this
talk on the management issues rather
than on the maintenance and hardware
issues, because, frankly, maintenance
and hardware upgrades have not been
that much of a problem. We put a lot of
time on predictive and preventive main-
tenance, and we've kept up with all of the
changes required by the NRC after TMI.
What we do we do very well. However,
our recent experience at Surry drove
home to us the fact that our world is
constantly changing and we must conti-
nuously ask ourselves not only are we
doing things right but are we doing the
right things. We could have fixed the
immediate problems at Surry and put
these two units back on line last fall
sometime, but we came to the conclusion
that the rash of problems was a symptom
of a broader problem that could threaten
our ability to climb and continue to
improve into what we would like to be in
the top ranks of the nuclear performers.
We determined to continue, then, the
Surry outages as long as it was necessary
to take care of not only the short-term
problems but to prepare the plant to meet
the highest standards for safety and

. long-term operability.

And, we stopped for a fresh look at our
nuclear operations management to de-
termine what we needed to enable our
organization to function at higher levels.
As a result, we made some organizational
changes, and we made some changes
to operating procedures, and more im-
portant we have adopted a new and
better operating philosophy. This philo-
sophy focuses on unity of command, full
accountability and a renewed and in-
creased commitment to excellence. The
unity of command aspect of the new
philosophy is being accomplished through
a new management structure for Virginia
Power’'s nuclear operations department
that will assure that both nuclear stations
receive intensified management attention.
Several members of the company’s senior
management will be devoting all of their
time to nuclear issues until these major
operational changes are completed. In
addition, several new high-level positions
have been created, principally to focus
on long-term nuclear operations support
activities.

We have heard that management means
action and means long-term planning
and implementation, not reaction, and |
think what we learned last fall at Virginia
Power was that for the last two or three
years, we have been reacting. The com-
pany also made a long-term commitment

to configuration management to address
overall design-related issues, and this
stems from the fact that nuclear utilities
are subject to increasingly high levels of
regulatory compliance in the areas of
design basis documentation. Toda's stand-
ards certainly far exceed the design and
operating requirements that were in effect
when our first Surry Unit came on line
more than seventeen years ago.

Our renewed commitment to excellence,
then, is embodied in an aggressive
program that we have implemented to
bring Surry back to the level of perfor-
mance it achieved in the mid-1980’s. In
addition to the organizational changes
and the enhancement of sensitivity, inter-
nal and external communications and
problem reporting processes, we've also
revised our preventive maintenance pro-
gram. We've improved the maintenance
and ftraining process, we've upgraded
some equipment, and we've initiated an
operational assurance program. In short,
we've done what we think we have to do
to get Surry back on track.

At the start of the 1980’s, then, Virginia
Power made a commitment to excellence
and has placed us, we believe, among
the leaders of investor-owned generators
of nuclear power, and we put together a
program based on these four ingredients
that | mentioned earlier; management
commitment, clearly defined goals and
standards, capable and motivated em-
ployees and adequate resources. And
these ingredients are still in place. But |
guess the main lesson that our recent
experience has taught us is that no
matter how good your ingredients are,
every once in awhile you have to stir
them up a little bit. And that's what we're
doing now, and it's given us the momen-
tum to get back on track and to get better.

PRACTICAL EXPERIENCE
IN NPP’s

| would like to bring you a rather brief
message about two general lessons that
we have learned in Virginia Power while
operating our Nuclear Power Stations.
Our experience has taught us to know
when the changes or modifications are
really necessary and even more impor-
tantly, we believe our experience has
taught us to know when they are not
necessary. In our first six years of opera-
tion in the mid-70's, our power stations
compiled a very uneven record of perfor-
mance. Some of it was related to hard-
ware, but some of it was related to
attitude. In 1979, we were forced to
replace the steam generators at our
Surry Unit 2 after only 6 years of opera-
tion, and starting the next year we repla-
ced the steam generators in Surry Unit 1.



The degradation of those steam genera-
tors was not only a hardware problem. It
reflected a basic attitude problem towards
nuclear operations that we had, and we
changed both the hardware and the
aftitude in 1979 and 1980 and 1981, and
these units have worked well for us since
then.

Our other major program of hardware
change has been the backfitting of nu-
merous systems that followed the Three
Mile Island accident. That backfit was
mandated by the NRC, and of course
most operators of nuclear units have
done similar backfitting. | think that many
of us would agree that in our industry’s
haste to modify plants after the TMI
accident, that nuclear safety has indeed
been compromised, at some time and in
some instances by making these systems
more complicated than they need to be
and by not taking adequate time to
analyze properly the change or the
impact of the change to one system on
the performance of other systems. Now,
this was not solely the fault of the NRC.
The accident at Three Mile Island made
many utilities too willing to implement
new technology on the theory that any
change would upgrade the plant and any
change would improve performance. In
fact, we believe the opposite may be
true. There is considerable evidence in
our nuclear industry figures that there is
an inverse correlation between a utility’s
nuclear expenditures and its performance.
In some instances, we have data that
shows that the utilities who are spending
the most money on their nuclear program
are achieving some of the poorest re-
sults.

Now, as a result of our experience, and
with the mixed results that we have
received even from our changes, we
now have adopted an attitude of looking
hard at reducing changes in our nuclear
plants. That is the first point | would want
to make, is that it's not necessary to just
continually make changes to have good
plant performance. We believe that ex-
cessive change in a nuclear plant, or
busyness we call it, just plain busyness,
has a disruptive effect on operations.
Now, when we compare the marginal
benefit and performance that we gain
from the installation of new hardware,
when we compare that with the cost in
downtime for the installation, with the
necessary effort in retraining and the
initial reduction in performance that we
often see shile the operators are be-
coming accustomed to new equipment, we
often arrive at the conclusion that the
change is not worth making. It is not an
economic conclusion, it is a performance
conclusion. We have adopted an attitude
we call health care; replacement only
when necessary. Let me explain health
care a little bit and where it came from.
As people, when we are sick or when we
have a problem, we go someplace and

get it fixed and have it worked on, but as
people, if we're not quite as good as our
neighbor or do not run quite as fast, or
we are not quite as good looking, we do
not go to the cosmetic surgeon and get
fixed up that way. We fix ourselves to
keep ourselves well, and that is the
attitude that we have adopted for our
nuclear stations-health care. When a
component or a system is completing its
life span or if it is performing poorly, then
we look to fix it or replace it. And at that
point, we look at all of the available
technology to see if we cannot achieve
yet some improvements over our basic
design. An example: we recently changed
our feedwater steam heaters at all four of
our units. These steam heaters were
performing poorly, so we changed them
out, but we upgraded the tubing, we
upgraded the heat transfer, we replaced
the copper with steel to reduce the
corrosion effect and to improve the per-
formance of our steam generators, but
we made it only when the overall system
needed upgrading, not just because it
was a better way to do it.

This is not to say that we decline to make
changes under any circumstances. We
continually work to eliminate and modify
equipment that malfunctions too fre-
quently. Snubbers, for example, are a
good example of this. Snubbers at our
units require constant and expensive
inspection and they require a lot of
maintenance, and when recently there
was an advance in technology, leak
before break, that allowed us to eliminate
many of these snubbers with no adverse
impact on our ability to withstand seismic
events, we did so. It was a modification
that was costly in time, costly in dose;
however, it was an improvement that
was needed due to the huge investment
we were making in time and dose al-
ready.

The second area that | would talk about
is human error. Human error, as well as
equipment troubles, creates problems.
One area that we do not hesitate to
upgrade at any time is the quality of our
people. You know, at other times in these
meetings, we've heard details about suc-
cessful efforts to develop team spirit and
to develop pride of craftmanship. Another
example that | would mention is one of
our programs to reduce human error, is
the human performance evaluation
system, HPES. We heard a little bit about
this earlier in the Meetings. HPES identi-
fies the causes of errors and attempts to
correct them through training changes,
through procedural changes and often,
or sometimes at least, it leads to equip-
ment redesign. At our stations, these
human errors are reported anonomously
so that they can be addressed without
assigning blame. Virginia Power began
the human performance evaluation
system as a pilot program with the INPO,
Institute of Nuclear Power Operations,

and it has been very successful for us
and is now being adopted more widely
throughout our industry. Experience is a
very valuable commodity in the operation
of a nuclear facility and we place a
premium on it.

An observation | might make, a recent
study conducted by our U.S. Department
of Energy countered the assertion that
older plants are more expensive to
operate. The study found that as plants
aged, the real operations and mainte-
nance costs actually declined somewhat.
This Department of Energy study attribut-
ed the drop in cost to the experience
gained by the operators over time. We
believe that this is real, we believe in that,
and we look carefully at what we are
doing to our plants. The sense of pride
that we have fostered among our em-
plyees has been a factor in achieving
stability in the work force. In addition, we
are careful with our hiring and training
and try hard to produce employees who
will stay with us so that we can take the
advantage of their experience.

Our regard for experience goes beyond
our own employees. One of our objectives
is to achieve the same level of excellence
from our contractors. This is the focus of
some of our incentive-based contracts
that we have recently signed. One of
them is for reological services. We signed
a contract in January of last year which
covers the health physics and deconta-
mination services at both of our nuclear
stations. Briefly what we had found from
our experience was that in each refueling
outage, we were dealing with new con-
tractors, and we were supplied with new
reological services technicians, who likely
had never seen our facilities before. We
also found that they were not up to speed
with our standards, and when we needed
the technicians, so did many of the other
utilities, and sometimes we were very
short of people. So we signed a contract
for an initial period of 3 years to provide
these reological services. Part of the
incentive structure, then, in this contract
is based on the return of the same
technicians who have worked for us in
previous outages. This approach stresses
experience and team work that we value
in our own employees. When a contract
employee does not meet our standards,
he is not invited back and of course this
affects the incentive that goes with that
contract.

Our experience, then, in seventeen years
as a nuclear operator has taught us
many things. It has taught us to make
changes in hardware unhesitatingly when
they are needed, but not to make changes
without a very good reason. It has taught
us that a dedicated and a competent and
a professional work force is by far the
most important component of safe and
efficient nuclear operations. And most
important, our experience has taught us
the value of experience.

REVISTA SNE, Diciembre 1989 23



